Abstract: This paper deals with a new type of piezoelectric vibratory gyro-sensor using a trident tuning fork resonator, which is supported laterally at its base portion ; that is, the structure and operation principle of the gyro-sensor are described , with simulated results of vibrational characteristics for designing the resonator, and moreover experimental result to confirm the principle is shown.
INTRODUCTION
A piezoelectric vibratory gyro-sensor has been studied in earnest because of its simple construction and smas ize, low cost and good characteristics, and has practically used in various engineering friends. Moreover, it has now become a key device in the vehicle stability controi system. From this back ground, authers have investigated mainly using trident tuning fork resonators shown in the Fig. l(a) -(c). This is because a trident tuning fork resonator has a good vibrational characteristic of high Q value in low resonance frequency, even if it is supported strongly at its base portion. In this paper, authors focus the vibratory gyro-sensor using the tuning fork resonator shown in Fig. lo) .
PRINCIPLE AND C~RACTERISTICS
Operation of a vibratory gyro can be considered as shown in Fig.2 ; therefore using a trident tuning fork resonator as shown in Fig.3 (a), vibratory gyro-sensor can be constructed (1) (2) ; that is, such cofiobs force phenomenon is appfied that in the tuning fork arms, flexural and torsional vibrations are coupled with each other when the angular velocity Q z is input. The prototype gyro-sensor is shown in Fig. 4 ; in this case, two resonance modes of torsional and flexural vibrations as shown in Fig.5 are used. The prototype gyro-sensor is to confirm the principle, and therefore piezoelectric ceramics to drive the sensor and pick up the gyro-signal are bonded on the resonator in Fig.5 . Measured characteristics of the prototype sensor is shown in Fig.6 , where the flexural vibration was used in the driving and the torsional vibration was used in detecting. From the result in Fig.6 , it was confimed that the construction shown in Fig. lo) and Fig.3 could be apphed as a vibratory gyro-sensor . It is desirable that such a sensor will ! +,QZ be made of quartz crystal hereafter. 
